The rate of excretion of organic substances by natural phytoplankton population during photosynthesis was measured by using the 14C-method in the water body of Shiozu Bay, Lake Biwa.
There is, however, only a little information in relation to the excretion of products of photosynthesis by natural phytoplankton populations in lakes (NALEWAJKO et al., 1963; HELLEBUST, 1965; WATT, 1966) .
It was pointed out by FoGG (1971) that in natural phytoplankton populations the excretion of organic products during photosynthesis amounted to as much as 95% of the total fixation of carbon, and that glycollic acid and/or polysaccharide were usually the major components of the products.
As reported by some workers (ANDERSON and ZEUTSCHEL, 1970; WRIGHT, 1970; FOGG, 1971; THOMAS, 1971) , the extracellular products such as glycollate and polysaccharide may play an important role as carbon or energy source for heterotrophic bacteria growing in a natural water. WRIGHT (1970) found that 75% or more of the total isolates of heterotrophic bacteria from lake waters could utilize glycollate as their carbon source, and that the activity of glycollate uptake was highest in the epilimnion water in which photosynthesis of planktonic algae was very active.
To make clear, however, the ecological significance of the excretion of organic substances by phytoplankton populations in * JIBP Contribution No . 163; Otsu Hydrobiological Station, Contribution No. 230.
The excretion of photosynthetic product by phytoplankton a lake water, further qualitative and quantitative data on the excretion and utilization of organic substances must be accumulated.
The present work was made as a part of the ecological study as mentioned above.
It is mainly concerned with the in situ determination of rate of the excretion of organic substances, in relation to the primary production, by phytoplankton populations in the water of Shiozu Bay, Lake Biwa, and with the identification of the major component of the organic substances excreted.
Materials and Methods

Measurements of the excretion rate
Sample waters were collected with a 10 liter plastic VAN DORN sampler from the depths at which the light intensities were 100, 70-80, 40-60, 10-20 and 1 %, respectively, of the light that fell on the surface of water at Station-1 (38m in depth) in Shiozu Bay, Lake Biwa (Fig. 1 ). The intensity of light was measured by a submarine photometer (Toshiba, Type-9), Sample-waters collected from each depth were passed through plankton-net (67p) to get dense net-phytoplankton populations for the experiments on March 23 and April 22, 1972, except on July 30, 1971. One hundred milliliter aliquots of the samples with or without filtration treatment were poured in one "clear" and one "dark" 100ml -BOD bottles . Approximately 5 pci of NaH14COa was added t0 each of the samples. All bottles were then placed in water at the depths from which the samples had originally been collected. After being kept for 3 to 4 hours, 10ml aliquots were taken from the clear and dark bottles and then filtered through 0.45 p HA Millipore filters.
The damp filters were fumed over conc.
HCl for 1 min. and then placed in scintillation vials containing 10 ml of a dioxane based fluor (BRAY, 1960) . The radioactivity was determined using a PACKARD Tri-Carb, Model 2002 scintillation spectrometer.
Specific radioactivity of the samples was determined by the channel ratio method (WANG and WILLIS, 1965; WARD and NAKANISHI, 1971 ). The residual water samples in the clear and dark bottles were used for examination of the extracellular products from phytoplankton. After being added with 2 N HCl to adjust pH 3.0, 100m1 aliquots of the filtrate were aerated with CO2-free air to remove inorganic carbon originally present in the water samples. The C02-free filtrate was then alkalized with 0.1 ml of 2.5N NaOH. One ml aliquot of the alkaline filtrate was placed in a vial at Station-1 in Shiozu Bay (July 30, 1971 , March 23, 1972 and April 22, 1972 Fig. 4-B) . A: 14C-radioactivity in algae (photosynthesis) ; F : 14C-radioactivity in filtrate after removal of 14CO2 (excretion) ; F/A x 100 : ratio of excretion/photosynthesis. was employed by use of plankton net (67 ** Net phytoplankton collected at Station 1 , on December 2, 1971
was employed by use of plankton net (67 p). Approximately 92 per cent of the total radioactivity was found in the anionic fraction. Silicic acid gel chromatography of the anionic fraction revealed that it contained a large amount of glycollic acid and a trace amount of acetic acid ( Fig. 5 ).
Discussion
In the water body of Shiozu Bay, Lake
Biwa, the ratio of excretion to assimilation, in terms of carbon, during photosynthesis ranged from 1 to 11% (Fig. 3) . These values were a little lower than those reported with a water body in the sea (ANDERSON and ZEUTSCHEL, 1970) or fresh waters (FoGG, 1971 klux. This range of light intensity seems to accord with those giving the highest rate of excretion in the laboratory experiment ( Fig. 4) .
Most of the 14C-radioactivity after exposure to light in filtrates from the water samples added with NaH14C0a was found in an anionic fraction (Table 1) . The major radioactive compound in the anionic fraction was identified to glycollic acid (Fig. 4) .
It was reported by WATT (1966) WRIGHT (1970) found that the rapid uptake of glycollic acid by microorganisms took place in the epilimnion of Gravel Pond. The authors also found that the vertical distribution pattern of glycollic acid-utilizing bacteria was similar to that of primary productivity in the water column in Shiozu Bay; the maximal peaks of both the glycollic acid-utilizing bacteria and the primary productivity were at the depth of 3 m in the water column (unpublished data).
These facts suggest that extracellular substances, such as glycollic acid, produced by phytoplankton during photosynthesis contribute to the growth of some bacteria in the euphotic zone of Shiozu Bay.
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